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ective. superbeater £ ¢ 0,011 w2 ¢ degree/watt; first .
< é convective supérheater ~ €2 .0.017 2 * degree/vatt, . -
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MINTS, H4,, inzhener,

Sngpension panels for sunporting partitions, Streite!' 2 mo,17:7.
Hotgh, (MLixa 1rsl)
(Concrate slahs)
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PERIODICAL:

ARSTRACT:

Card 1/3

97 -1 - 610

Mints, M.S,, Engineer

Large Concrete and Reinforced Concrete Suspended Load Bearing
Partitions. (Krupnopanel 'nye nesushchiye podvesnye peregorodki
iz betona i zhelezobetona.)

Beton i zhelezobeton, 1957, No. 1, pp 23-25, (U.S.S.R.)

Suspended panels have been tested in the Institute of Bullding
Technique of the Academy of Bullding and Architecture of the
USSR (Institut stroitel'noy tekhniki akademii stroitel'stva i
arkhitektury SSSR). These panels were designed by M.S. Mints

and N.V. Morozov., They have 2 top consoles which rest on load-
bearing walls. Thase partitions are reinforced so that the width
above the door opening constitutes a beam in the width of the
partition, Another arrangement of the reinforcement, forms ties
which transmit the load to or near the supporting upper consoles.
The construction of consolaes along the top in preference to forming
the same at a lower level is more advantageous for structural
reagons and results in thinner partitions, The partition panel
is actually suspended from the beam like an epron and there is
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97 -1 - 6/10

large Concrete and Reinforced Concrete Suspended Load Bearing
Partitions. (Krypnopanel 'nye nesushchiye podvesnyye peregorocdki
1z betona i zhelezobetona.)

no need to pay special attention to verticality. These partitions

can be made from lfhhtweight or ordinary concrete Brand 100 - 200.

Only slight modifications in the reinforcement are necessary if

the panel contains a door opening. In this case the tie 1s anchored

further away from the console end. A further method of reinforcing

partition panels which contaln door openings consists in having

top beams at the floor slab level which is wider than the panel

and which forms a top flange from which the reinforcement of a

oontinuous or partial panel beam is suspended. The last method

allows for more door openings to be formed in any pcsition but

its disadvantage lies ‘n the high proportion of reinforcement.

Steel of Ras2.400 - 3.400 kg/cm? is used. Savings could be achieved

by using prestressed reinforcement. Partitions between rooms of

the seme flat should possess a sound insulation of 4O decibels;

partitions between individual flats should have a sound insulating

capacity of 48 decibels. The weight of one square'meter of partition

should not be less than 100kg to reach the above values. This is

achieved when the weight of the concrete ranges from 1.700 - 1,800
Card 2/3 kg/cm3. Partitions designed in this way are 6 cm thick. Flat-
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TITLE:s Large Concrete and Reinforced Concrete Suspended Load Bearing
Partitions, (Erupnopanel'nyye nesushchiye podvesnyye peregorodk!
is betona i zhelezobetona.)

dividing partitions are doubled with 5 - 8cm air space between them,
the sound ins.lation reaching 50 - 52 decibels.

There are 4 diagrams, 1 table,
ASSOCIATIONs
PRESENTED BY:
SUSMITTEDs

AVAILABIE: Library of Congress
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Klgg .H!S- ingh, FEDOROV, K.N,, inzh,

" paaults of the competition for standard plane for an apartment
house and a prefabricated-house factory, Biul, str-i. tekh, 15
no,3:1-9 Mr 'S8, {MIRA 11:23)

1. Institut zhilishcha Akademil atroitel’stva i arkhitektury SSSR.
(Architecture--Compatitions)  (Apartment housas)
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MINTS, M., inzh.

Brecting houses with materiais taken directly from trucks in
Kaliningrad. Stroitel' no.8:3-5 Ap '59, (MIRA 12:c)
(Ealiningrad—Procast concrete construction)
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M,L.s%; APTERMAN, I.2,; PASS, 3.A,; FEDOROV, N,N.; LAZAREVICH, S.K.,

retsenzent; ARBUZOV, K,T., retsenzent; SAVEL'YEV, P,P., retsenzent;
m‘, Bovo' inzh., muchnyy md.} HOIBKOY, K.Lc. rod.izd-‘“;
RUDAKOVA, Nolo. tekhnoredo

[Rating designs of large-panel avartment houses from the technical
and economic point of viev] Tokiniko-ekonomicheskaia otsenka
konstruktivnykh reshenii krupnopanel'nykh zhilykh zdanii. Moskva,
Goseizd~vo 1lit-ry po stroit., arkhit, i stroit.materialam, 1961.
117 p. (MIRA 1416)
(Apartment houses)
(Precast concrete construction)
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.

MINTS, M.S., inzh,
A method for choosing the most etfficient design deta%ls .’?r e
large-panel apartmont houses. I1zv. AB1A no.2:71-88 'Al. 'MIk. 15:.,

(Apartment houses)
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MINTS, M., ingh,
\\

Waterproofing unit operating on a gas flame, Stroite’'.
no,7:25-26 J1 '61, (MIRA 14:8)
(Waterproofing—Equipment and supplies)
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KARASINA, E.S., kand. tekhn. nauk; K'Cii, L.I., kand. tekhn, nauk;
ABPYUTIN, /,A., inzh.; MINT3, l.9., inzh,

Use of a heal probe 'n the study of tne heal excharye <7 DrmACes
and steam bollers, Tejolenergetika . rno.d:60=72 © 'h%,

(MIFA lo:3
1. Vsesoyuznyy teplotekrnicheskly institut,
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CANCAMANIN Lok, 1705, Ya. 57-6-23/36
Cortribution to the Liffusi.n ‘theory of the ~agnetron static
sta.e). (K diffuziornoy teorii ~ma.metrona (staticheskiy rezhim), -~

Russian).
Zhurnal Tekhn. Fiz., 1957, ¥ol 27, ir 5, pp 1301 - 1309
(v.5.3.R.)

It is assumed that the temperature in the entire volunc is cen-
gtant and that the relaxation nf the electron gaus is determined
by the diffusion coefficient D = kIb, where b i3 the aobility
3¢ the electron. a lung cylindrical magnetron with a full anode,
radius r, and a tiiin cathode, radius rk<< T is inveatigated

on the axis. The potential gradient bgtween the electrodes is %
and the voltage of the nugnetic field is H. Mhe motion of the
electrons is expressed by the equation for the diffusion of tae
elactron gas ir. the exterior field. ‘he influence exercised by
the mag.aetic field i3 disregarded. In the diffuaion theory

the density of the electrons is connected with the potential

not locally (lixe in the ca.se of the statistical tneory), but
integrally. The boundary conditions of the diffuasicr flow are
obtained on the asannption thut a raflection of the electrons
{apinging on the olectrodes doea not take place. The ejuation for

R I

o
.
‘
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Contribution to the Jiffusion Theory 57-6~23/36
of the Hagnetron {(Utatic Ltate,.

the static stute 3 trne magrnetron 18 derived anc >48 crara-ter-
i1tics ere determined. The unknown function contained “rerein

is determired [rom the rfolssior equatic . .s the sclution of the
here derived integrul-differentfal equ ‘on 13 very difficult,
an approximated soluticn is deersd sufficient. +he dependence of
teaperature ard current on the magnetic field for the static
state of the na;jmetrun is found. iccording to the formula obtained
tenperature cur be computed <r the bgsis of the test chnracter-
istics. Irn conclusinn, the results of the diffusion theory for
the static state of the magnetron are compared with those of

the statistical theory, and easential differences found.

“dith 1 illustraticn and 3 51 vic references).

Mot piven

S/T71555
Zibrary of Cor,ress
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MINTS M. YA, 57-6-24/36

'On the Theory of a Magnetron with a 30l11d Anode. (K teorii

magnetrona so sploshnym anodom, Rusaian,
Zhurmal Tekhn.Piz. 1957, Vol 27, Nr 6, pp 1306-1312 (U.S.S.R.)

The following assumptions are made:

1.) The osoillation amplitude is sufficiently small,

2.) The statio atate is described by the diffusion theory,

3.) The deorement of dying down is amaller tha - the frequency of
oscillations,

4.) The variable compcnents of the magnetic field are neglected.

Main attention is paid to computing impedance, which is the most
important chamcteristic with the help of which the conditions
for the excitation can be determined, It is shown that in the
case of minor oscillations the amount of impedance is easentially
determined by the frequency w of the excited osoillations.

Those W -values were found at which the material part of im-
pedsnoe is negative and therefore excitation is posaibla.

It is further shom that in dependence on the decrement amount
of dying down there are two possibilities: either the two
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57624726
On the Theory of a Mrgnetron witt a 8011d Aunodes

slight changes of frequency do not change the sign of the
impedance and the excitation band is broad, or the slight
changes of frequency lead to a change of the aign of impe-
dance, and the damain of excitation consists of a large
nuber of narrow bands olosely adjoining one another. (With
1 I1lustration and 1 Slavio Reference).

Pedagogical Institute of Novosibirsk. (Novosibirskiy peda-
gogicheskiy inastitut)

29.12.1956
Library of Congresas
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AUTHOR: MINTS,H.Ya. 57-6-25/36
TITLE: On tEE'TEEB;ETOf the Wdagnetron with a 5plit anode. (4 teorii
aagnetrone s razreznym anodom, Russian)
PERIODICAL: Zhurnal Tekhn. Fiz., 1957, Vol 27, lr £, pp 1313 - 1378 (C.3.5.7.,

sB3TRACT The following assumptions are madet
1) The oscillation amplitude is sufficiently small, 2) the static
gtate is described by the diffusion theory, 3) the decrement of
dying down is smaller than the oecillation freguency, 4) the
veriable components of the magnetic field are neglected. - It
is shown that in contrmst to the impedance of a magnetron with
an unsplit anode, its size in the case of a split anode de-
pends not only on the frequency T of the excited oscillations,
but also on the ratio between the anode radius and the cathode

r
radius g = ;3 . It is shown that with a given frequency 1 a
k
generation is possible only for those quantities of § , which do
not exceed a certain maxinum max" With an increase of “he number

Y

of segments the quantity é nax becomes smaller. In the case of

£
certain frequeacies generation is entirely unpossible laitn any & .
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57-6-25/36
On the Theory of the Magnetron with a Spl.t Anode.

It is shown that, like in the case of an unsplit erzde
this case the excitatiof \bunds nay %he Zivided ints s
of narrow closely ad‘oir1~; vands in the case of an un
{ith 2 3lavie references)

22 CSTIATIONT Pedagogicnl Institute of Movosibirak.
(Jovosibirskiy pedagogicheskiy institut)

PRECENTED BY:

SUBUIITED: 29.12.195%6

LVAILABLE: Libryry of Congress
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AUTHOR: MINTS,M.YA. PA - 2700
TITLE: On the Fluctuations of “orce in an Electron Gas. {0 Fluktuatsiyakh
gily v elektronnom gaze, Rusaian).
PERIODICAL: Zhurnal Eksperim. { Teoret. Fiziki, 1957, Vol 32, Nr 2,
pp 386 - 387 (v.s.s.R.)
Received: 5 / 1957 Reviewed: 6 / 1957

ABSTRACT: For the computation of the pmicroscopical parameters of an electron
gas it is important to know the diatribution function w(F) ef an
accidantal force acting upon & separated electron. J.Holtsmark,
Ann.d.Phy 8. 58, 5717, (1919) obtained in his computations such a
distribution function that all moments, frem the second upwards,
divaerge. Correlation, Sn the other hand, will only take full effact
at distances of r, " ® /KT (in which the average kinetic energy

threshold). In the case of T ~

of the impinging particles has the order of magnitude ef the potential
103

r, ~ 10-8 applies. At great

distances correlatien is practically not percentible, because the
gas is assumed to be in tha state of gtatistical equilibrium with
constant density. The jnteraction of the impinging particles
falling into a shpre with the radius r_ can be nerlected, because
the relaxation length and the average fistance between the particles
are considerably larger than r under the usual conditions. This
means that the metion of the pgrticles along the separated particle
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2

On the Fluctuations of Forces in an “lectron Gas. PA - 2700

is an ordinary Rutherford scattering. The distribution of the particles
along the sepatated particle can be determined by the solution of
this kinetic equation 1(F) = exp(-e /rkT). Alao in the limiting

case of very strong interacti n the same expression for 1({) is
obtained. By means of the “arkov procedure it can be shown that the
function w(F) decreases mor. quickly in the case of large F than any
power of F. Accordingly there are moments of all orders with w(?).
They can be computed by the developing the characteristic function

in a power series. An accurate computation must take the corrslation
ef the fluctuations of force in the different points of tha space
into acocount. The main contribution to mobility, to the cress-gectioh,
and to the relaxation length of the particles with wide interaction
is furnished by the interaction with the fluctuations of the electric
field. (Without illustrations)

Not given.

15.11,1956
Library of Congress.
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S/141/60/0C3/0C0/0 17702,
?"‘/2,/0 Ely2/E302

AUTIHL. RS e Tereshchenko, A.I1. and Hinté. M.Ya.

TITLE: Influence of Various prFactors on tne jpagnitunc o1
Electron Frequency Shitt in a lagnetron

Li.lJCDICAL: lzvestiya vysshikh uchebnykh zavedeniy,
aadiotizika, lybu, Vol. 3, No. 0, ppr. lt,i-igul

TEAT 3 The paper was read at the Scientiric Tecnnical
Conference GERE in November, 1959.

Analysis of the equivalent circuit of a magnetron osciliator
s.0ws tnat the relationship between the changes of tar cenrrateo.
irequency ana the phase-snift angle tor tae high-tre vency
compvonent of the anode current and the hich=firecuency volita-c

11t tne resonators is in tae form (ltefs. 1, Z2):

£ = £ (1+ tg ' /22 (1) A

~nere o is the phase-shift angle betwecen the high-fre.uency
component ot tue anode current and the high-
frequency voltage,

CThrd 1/7
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21178
$/141/6G/003/006,017/025 \jz
intluence of ... E192/E382

f is the generated freguency,

fo {s the frenuency in the absence of phase-sniftt and

is the quality factor of the oscillating systew with
load.

Eq. (1) shows that the frequency is primarily determinc: by

mismatch angle 1y . For the determination of this angle 1t

1s possible to employ the theory suggested by pychlov (itet. 1.

On the basis of this theory the mismatch angle . 1s

expressed by:

QH

H H M- 3) {3)

» "
H, =irc¢ ‘K ‘/\.3 ¥ /(J cos Hl ! 4)
(1)

in which @b is the phase-shift angle between the 1induced

current and voltage on the resonator and @'r is the

phasc-shift betwcen the tangential component of the 1induced
Card 2/7
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1nfluecnce of .... Lle2/L302

current and the induced current itself. The angle
given by:

(LdtgH 20,) -1 ()= 2270 R | 1, simw, (3)

@ = are iy l'L., | 1, cos A, i, (6}
where the function Fo(a) can be expressed by (Ref.g

. .
L 287 b oo S -1 36 (e > ¢ Vap) v (7)

A yraph of this function was given in Ref. 1.
asove equations denotes the DC component of the anode current
ol the system, 1f the quantitiesa = L,/R, 70 1

o b e

= K,/ ‘-1 and n + R, -7 Rz , the relationship between

P~

and

Card 3/7
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8e=8, -7} xcos8,: (an (17)
F,(a) = —2275 x stn@,: (18) (18)

1= gre ig (a Vx cos 8, \ (19)

(19)

For values of & of less than 5° , £q. (18) can be
approximated by:

- . ly —
F (a) = 4 - 2.&7\*/01 (20)

in this case, the equations for a and FO(E) can be

solved graphically and it is possible to determine a limiting
value x = xy which corresponds to the minimumn value of the

anode currents 1., = xlﬁg . It is then possible to obtain
an analytical expression for Xy and the corresponding
Card &/7
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21178
5/l1l/bC/Lu3/L(u/;l,/f:)
Intfluence of .... Llyz/t3c2

angle From this tne function tan ' = £(<) in the

=1
vicinity of x = x can be tound and it 1y tihoercfore y s Lol

1
to determine the trequency de-tuning in the vicinity ol the
minimum current IOl It is shown that the de-tuning is

expressed bv:

o (A ATV R U gy

/s

AN

~tg8v}

X

A graph of this function is shown in Fig. 2. The coefficient
of the electronic frequency de-tuning can be exrressed by:

ol 4 L L b e

L (40)

Card 5/7
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From this it is geen that at x = 1/y + the current is enquatl
to 102 = (1/7)R2 . At this current the de~tuning coefficient

is zero and consequently the maximum frequency stability 1s
achieved, From the above, it is concluded that the wmaximum
frequency de-tuning is obtained in the vicinity of the miniwmum
current 1ol + while the highest stability is obtained at the
anode current 102 « Since the high-frequency output power

is proportional to the anode current IO » it follows that the

electron de-tuning curve (Fig. 2) represents also the dependence
of power on frequency. There are 2 figures, 1 table and
2 Soviet refercnces.

ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet
(Khar'kov State University)

SUBMITTED : March 1, 1960

Card 6/7
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L3066 mWr(1)/1  1IR(e) M o o
ACC Nt AP6014050 SOURCE CODE: R /0n%6,/66,/050/004 /1156/ 1166
AUTHOR: Mints, M. Ya. <;/
| ’ yay

+{ ORG: none

TITLE: Concerning the energy gyectran 0 & dlerdlered linear crain

4 -

SOURCE: Zhurnal ekgperimental'n~y 1 tooresirreskoy fizirl, oo,
no. 4, 1966, 1156-1166

3

TOPIC TAGS: Schroedinger equat ‘1., at anl the sy, erercy tand
structure

BABSTRACT: A method 1s proposed fur calulatinn” t e der. ity
Yenergy states of a disordered linear ~natr. nowhte meettiod
lation of the state_density N(E) ncar Lt stnle m points reda ) ’
solution of an ordinary differenttal equaton of the Sehrocttoo b

¢ [

to whlch the wWKB method can be applied. Ir "ne case oo 4 Weard i

e {

ordered chain, near the point correspondin’ by the ed,'wv”‘f Lot £
an ideal periodiec chain, the asymptoti: exprauo.2n atta e 1 D B -
energy-state density colncides with ti¢ c-rrecpondine expreact o t

by F. J. Dyson (Phys. Rev. V. 92, 1331, 1953). The asympt, ' «h. o
are obtained for specifilc types of chains (types I and II in Dyosont'o

1/2 I

Card
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L 33299-66 i S L

ACC MR AP6O1BOS6 9
definition). The results are alpo compared with trose of I. %.Liferi*s

(ZnETF v. b4, 1723, 1963; UFN. v. 8%, no. 4, 1963) and are found to
agree with them, apart from a pre-exponentlal factor. The author
thanks G. Ye. Zil'berman for continued interest in the work and :seful

“"ldiscuselons and 1. M, Lifshlits for useful discussions. Orlg. art. hasi
1 figure and 52 formulas.
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1INVENTOE: Bushmin, M. Ye.; SmelywAov, Y. V., ¥ints, M. Ya.; Pungin, L. K.,
.Tolstikov, V. F.

.ORG: None

TITLE: A digital infrasonic phase-frequency meter. lass 21, No. 189485 [announced
by the Kharkov Higher Master Engineering Academy (Knar 'khovskoye vyssheye komandno-
inzhenernoye uchilishche)]

! SOURCE: Izobreteniya, promyshlennyye obrazts/, tovarnyye znaki, no. 2k, 1966, ul-h?2
_TOPIC TAGS: digital system, phase meter, frequency meter, logic element

" ABSTRACT: This Author's Certificate introduces a digital infrasonic phase-frequency
‘meter with intermediate time-pulse conversion containing e standard generator with
toutput connected through controlled rectifiers to the inputs of addition and subtrac-
ti.n pulse counters, & shaping network and & registration unit. Measurement accurecy
'is improved and speed is increased by using a frequency divider connected to the input
,circuit of the subtraction counter in series with a controlled rectifier, together
with a control unit based on logical elements and a reversible counter. One of the
inputs of the control unit is connected to the shaping network, the other input is

- connected to the subtraction counter and the outputs are connected to the controlled
rectifiers.

UDC: 621.317.761:621.317.712
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Increase the supply of household good... Prom.koop. 13 no.2:10
l'm"59f (MIRA 12:4)

1. Zamestitel' nachal'nika planovogo otdela Roskhosztorga.
(Household appliances)
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BLAGMAN, G.%.; ESTRIN, 71...1.;DVORKINA, Ye.B.; MIIMTS, O.Ya,
Dotermination of renal filtration with the ald of thios.lfate
and the maximum glomerular reabsorption of glucose, Klin.med.,
Moskve 29 no.5:59-67 May 1951, (cIML 20:9)

1. Of the First Therapeutic Clinic (Director--Honored Worker in
Science Prof. M.S. Vovsi, Active Member of the Academy Of Medical
Sciences USSR), Central Institute for the Advanced Training of
Physicians, Moscow.
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PHASE I BOOK EXPLOITATION

Mints,»ﬁarail Issakovich

Novoye v termicheskoy obrabotke; sovmeshchenlye svetloy zakalkl s
oksidirovaniyem (A New Method of Heat Treatment; Combination
of Bright Quenching and Oxidatlon) Moscow-Sverdlovsk, Mashgilz,
1956. 39 p. 4,000 coples printed.

Ed.: Bogachev, I. I., Professor, Doctor of Technlcal Sclences;
Chief Ed. of the Ural-Siberian MAShGIZ section: Kaletina, A.V.,
Engineer; Tech. Ed.: Dugina, N. A.

PURPOSE: The book 1s intended for engilneering and technical
personnel of machine-bullding plants.

COVERAGE: The brochure describes a new and effective method of
f treating steel parts. This method makes it possible to
combine heat treatment with oxidation. The essence of
this method lies in quenching parts in hot solutions.
In thls connection the brochure describes various methods
of quenching in hot solutions and the properties the
parts acquire by these methods. Quenching practices are
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A New Method of Heat Treatment; (Cont.) 101

employed by the following Soviet plants: "Frezer" plan%, Chelyabinsk

tractor plant, Kolomna plant imeni V.V. Kuybyshev, plant imeni
Voroshilov, and "Krasnaya Etna™ plant. There are 13 Soviet references

TABLE OF
CONTENTS :

Introduction

Isothermal Treatment of Steel

Media for Isothermal Treatment of Steel

Quenching in Hot Medla of Parts Made out of Instrument
and Structural Steels

Combining Heat Treatment with Oxidation

Equipment for Treatment in Alkall Sclutions

Economy of Combined Processing

Bibliography

AVAILABLE: Library of Congress (TS 320 .M64)

Card 2/2 VK/vs
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Transzla“ion from: Referativrvy sropenal . Mashinostroyeniys Lo Lies

1i4, # 38062

AUTHORS . Bogacnev, L,N, Mints, 12t
TITLE: Tre Combination of Heat Trea'ment ard Oxide Coa*t.ng ir Moo
Oxidizers

FEF TODICAL- Vv sb. Materialy Nauchno-teknn, konfarerntsit pe prsv.  zakaiki
v goryachikh sredakn 1 promezhutcthn, [revrasnchneniys austeri'a
| yvarcslavl', 1957, prp. 265-270

TEXT - The combina%ton of hardening and tempering with the oxlde-coatlng
process makes 1° possiple to obtain components whi:h do not onlz pcssess high

mechanical propsrties.but are also highly corrosion-resistant i The melts of

the NaOHV- N&N03 and NaOH - HaNO, systems have a minimum melting point of 2%,
2609C and can be used for temperature ranges {n walch tne oxide coaling procwss
can be combined with tsothermal and stepped hardening or tempering. The p'imam
compcsition with whii<n the oxide fiim pcssesses tne righest ~orrIsion resiitan

Card 1/
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The Combination of Heat Treatmen* and Oxide Coating in Moiten Oxidizers

15 BO% NaOH + 20% NaNOx. In the me:it composed of NaOH = NaNOz = NaNO_ ‘ne
cxide film dces not alqulre a nigher "~rr-siop reziztante huyi tva el

£18°1ng of rnree chemicals has a ichiger operation [ife *tpan mei s of saly twe
cnemicals. The anticorrceien Eropertles of the ootatned oxide fi1ims are deter.
mined by the firs' minutes of the oxtdar:sn process, The op*imumr Auratier of

oxide coating at 400°C 13 20 3 mir. while a* a temperature :f <LO™C 1t 13 |

20 min. The optimum tempera<ure eNsuring an increase in the COIrTrQs.on reststyr .o
of machine parts by 6.7 *1mey 1= 400-900%C  while 4 treatmens g W07 res . v

in an incr<ase in ¢2rrosion resi:ztancs by 3.4 *imee  There are figires and

9 references,

Translator's note.  This 13 rpe full *rans,a' en
Stract,

Card 2/2
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SOV/137-58-9-19911}
Translation from: Referativnyy zhurnal, Metaliurgiay, 1958, Nr 9, p 26U (USSR

AUTHORS: Bogachev, I.LN., Mints, R.L

TITLE: Effect of AllGying ﬁ;on. the Cavitation Erosion Strength of
Nodular Cast Iron (Vliyaniye legirovaniya na kavitatsionno-
erozionnuyu stoykost' chuguna s sharovidnym grafitom)

PERIODICAL: lzv. vyssh. uchebn. zavedeniy. Chernaya metallurgiya,
1958, Nr 2, pp 71-75

ABSTRACT: An erosion shock stind is used to study the cavitation ero-
sion strength (CES) of unalloyed and alloyed nodular cast irons
containing: a) 1% Ni and 0.28% Mo, b) 8.3% Ni, and c¢) 15.4%
Ni. It is established that Ni-Mo iron quenched from 850°C has
considerably higher CES than unalloyed iron. N1 1rons (with
8.3 and 15.4% Ni) have the maximum CES and have a micro-
structure consisting of spicular products of austenite decom -
position, but their CES 1s considerably lower than that of

Ni-Mo iron.
F..Sh.

1. Cast 1ron--Erosion 2. lron--EKrosiorn 3. Metal:

Card 1/1 --7esting equipmert

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00113¢

]

Brogannery 1. L., dirco,

Tre Effect of tne Chem.cal Compnsition arnd t .. Phage
Tomposition on trne Resigtivity of Steels to T:vitatiorn
and Erosinn (Vliyaniye xhinichesxogo 1 fazov: .- soact.v
kavitatoionno-ernzionnuyu Stoykost' stiley.

Haucanyye doklady vyssrey oshxoly. Metallurg:,a, 1790,

z

Hr 2, pp 215 - 219 (UL3H,

In the present pa,er the results obtained 1n tie 11—
veatipgitiong of the effe t of the chenical ronp, w1t
and the phase composition on the cavit:tion ard er, .5
stability of steeis ure givern, Tne effect of -~arcton -n
the erosion =nd cavitatiorn stability snows t:iat with
increase »f tne carbton contert the erosion and rav.i:
statiiity of zteel increases. A steel sample with
carbon nas t.e niyziect stability in thin respect.

samp.es 58 t-e same hardness and of diflerert str.ot e

nave a Jilierent statility. Also the other e.emernt:s
i

1 steel eI+t thir ctability of steels. Froo the
rezults okt i =mar be conciuded trat 1n t-e t.
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chaa T Lo ol v e Prae
tre Renintiviet, ! SWorean tn Cavitatinn an: ¥
treatnent of strctural steels
required to rea . -
tation gstability.

A unif~ro str.oo
iy oun:f ormoeroclos
figirea «nd 1 <l
Jraytakly polite rooicnerouy 1rstaitat (Urad

Institate

vitobter 21, 17
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AUTHORS: bogachev, I. H., Doctor of PechnicalSclence, Fooloooo
‘ ccd Minvs, R, I., wngineer
\ﬂ

MTLE: Rolc of the Grain in %he Cavitaticn-srocic:n Filoe
gteel (Rol' zerna Vv kavitatsicnno-erozionnol
razrushenii stali)

PERIODICAL: Metallovedenije i Obrabotka Yetullov, 19557, he
pp 26-29 (USSR)

ABSTRACT: Literaturc does not contain adequate informuttion oo tre
influence of the grain cize ond grein bounc .ric. un i€
cavitation-ercsion fallure of steel. Therefors, in thi:
puper the influence tg investigatel of thc sine “nd .8
character of the grain aid alco of iue boundnry on tre
cavitation-er~sion stability. The te:rto aere ¢ rriei out
on an impact-erusion test staund. T.e speed of rotniion
of Luc speci.enc wWas 7% a/sec, the wotelr (ressure 0.23
the Jiameter of the outflow rozzle 3 am, the distence
d = 1.4 ww, The groph, Fi..1, indiancter tiotn cith
decreasing rein slze Lthe cavitntion-cr tiolb nhoat
f cte2l with o how.,elLedus gtructure (for:it.
austenite) decreaces. The cuvitati.n-er rion o°

card 1/3 1° preatest if the groin size ir large: ., hcoor
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Role of the Grain in thn fayitot.in-krec.c. Fuilaoe
aetallosraraac w.alysis, bhe cuvitolicn—2rooe.
of ferrite ur. 1 .utenite besine aloi,, L ow

ced: rhos (P, 0)y wil bne TTwlress uf
ovniirios e, in v faoll cowmpletely ora,
: Cprecks. Thus, the smaller th
size of the tounduries ~nd ot
~—er-ocion stabllit, f the
ve infiuernce of tre LTin 205

_ A gtoabilic s of heterupsneous

(Steel 40, Ul ylz) arve .raphed in Fi..2.

irflaence of “he character of tio orain and

pnetwerk on Lhe cavitetion-croviorn gtarility cf

Uls ie grophed in Fi. .t uni whe ipflucnce of tre

of coolin after tes,eving ax €50°C on the cuvitatiocn-

erosion starility of the stecl 25¥nGSA 1o prorhot d

Fiy.7; the latter stecl raes » considerelly lower

cavitivion-erurion stability in the brit.le stntlc

in the tough state., Thuc, it cohL be ~oncluded .o

cavitation-erocion atutility of steele o

size of t.¢ pIr in, the cheraclel of L.

™ o

card 2/3and the body of fro croin,  The Ilntersi’ol
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Rol=s of tre Sruin In oo Tovitisl nesdrocion

is deter-insi T, o coolinetlicn of toc
roin nd ite lcundoried, The obtiiied
is receccurs to esctablict t-
cavitt.crn—-ercolon stubiliny of
propertier vhich ure ascucliatel with
There are 7 fi.ur s uid 5 refereicec,
Soviet.

ASGCCIATIOR: Ural'zidiy poelite hnicheckiy inctitat Lo
(Ural Polytechnicnl Inctitute lmeni Kirov:

L Grains (Metnilirgy --Metuiiirgl ai effecty cLoohtee ok
3 GSteel--Mecnani-al properiies 4. Gteel-=Test methoin

Card 3/3%
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BOGACHEV, I.N.; MINTS, R.I.

Investigating the oxidation process of steel in molten salts snd

alkalies. Trudy Ural. politekh. inst., no.68:71-80 'S8,
(MIBA 12:7)

(Steel-—Hardening) (Oxidation)

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00113¢

PRI DU R A - :

i Lo ¥ -

V.F.; MIETS, R.I.; KRITSSHTEYN, L.A.; KUROCHKIRA, A.N.

al steels hardened in
6B:88-104 'S8,

SENKEVICH,

Constitution and properties of csrtain structur
polten alkalies. Trudy Ural. politekh. inst. no.

(MIRA 12:7)
(Steel--Hardening) (Steel, Structural—Testing)
{Metallography)
. i

T
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307, PHASE 1 BOOK EXPLCITATION SOV/34B%

Bogachev, iven Nikolayevich, and Rafail lsaakovich Mints
Kavitatsionnoye razrusheniye zhelezouglerodistykk splavov (Cavitaticn Lamage °
Iron-Carbon Alloya) Hoscow, Mashgiz, 1959. 109 p. 3,500 copies printeds

Reviewers: M. A. Aksel'rod, Fngineer, and E. &. Blyum, Engineers; £d.: E. L.
Kolosova, Engineer; Tech. FEd.: N. h. Duginaj Exec. Ed. (Ural-Siberian
Dlvision, Mashgizi: A. V. ¥aletina, Englneer.

PURPOSE: This book 1s intended for angineers and scientific workers studying
the cavitation resistance of metals.

COVERAGE: This book is e study of the damage to lron-cerbon alloys caused Dy
cavitation. The book contains materials published as & regult of a systematic
study of cavitation metallography. [t outlines efforts made to prevent cavi-
tation of metal and analyzes the causes and mechanism of corrosion. Methods
and equipment used for determining the cavitation resistance of alloys.are
described. Deformations caused by hydraulic shocks are analyzed, and compariguns
of the cavitation resistance of iron, steel of different types, and other
alloys are made. Problems of increasing the cavttation resistance of machine

Card 1/4

A "
PPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



,; "PPRVED FOR REEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00113¢

Cavitation Damage (Cont., S0V, 3485

parts are discussed and a number of suggestions offered. Experiments were
conducted with the help of kngineers N. V. Murnina, T. . Petukhnva,
‘.. .. Slyusareva, and degree students [. fomlevskaya, R. Forovina, %. lucginive,

%. infimova, R. Dovbenks, . Jostrotina, and Sh. Verkhoglazov. There are 7U ref-
erences: 54 Joviet, '0 hnglish, 5 ferman,and ' rrench.

TABLE OF CONTENTO:
Foreword
Introduction

Sh. 1. cavitation and Faclors influencing .ts Development
Cavitation phenomencn
Concepts of the deterioration mechanism
Methods of fnvestigating the cavitation resiastance of alloys

ch. 11. Metallography of Clavitation Damage
Character of the cavitation effect on metals
Deterioration of mechanicel mixtures
Deterioration of solid solutions

Card 2/
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Cavitaticn Damage {Cont.) SOV/3485 ~
Role of the grain and its boundaries Lo
Characteristic features of cavitation damage 46

Ch. I1I., Cavitation Resistance of Constructional Steels 50
Pearlitic steel 50
Austenitic ateel 62

Ch. IV. Deterioration of Gray Iron by Cavitation 70
Characteristic features of damage to cast iron by cavitation 70
Influence of the graphite shape 72
Influence of the matrix metal 74
Influence of heat treatment 75
Influence of alloying 9

Ch. V. Ways of Strengthening the Cavitation Resistance of Machine Parts 85
Choice of material resistant to cavitation 85
Flimination of vibration 9z

Card 3/4
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BOGACH®V, I.N., doktor tekhn,nank; HIH’I‘S,’E:;,. inzh.
Cavitation-erosion deterioration of gray cast iron. Trudy
Ural.politekh.inst. no.89:71-78 ‘59, (MIRA 12:8)

(Cast iron--Testing) (Metallography)
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] 3/123/61/000/011/003/034
25598 AOOL/A101

AUTHORS : Bogachev, I. N.; Mints, R, I.
TITLE: Cavitational erosion destruction of ferrocarbon alloys

PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no. 11, 1961, 17, abstract
11A135 (V sb. "Povysheniye iznosostoykosti 1 sroka sluzhby mashin,
v. I", Kiyev, AN UkrSSR, 1960, 36-45)

TEXT: The authors investigated the effect of the chemical and phase compo-
sition and the structure of materials on the cavitational erosion dur.»ility of
steals and gray cast iron on ‘an impact-ereosion stand during the mukiple collision
of the specimens with a water jet at a specimen rotation speed of 78 m/sec and a
water pressure of 0.28 atm. The durability was rated by the gravimetric method.
The cavitational erosion durability increases up to 0.4% with a rising C-content
in steel., None of the mechanical characteristiocs is a criterion for the rating
of the cavitational erosion durability. The cavitational erosion durability is
not so much determined by the degree of alloying as by the nature of the obtained
structures., The cavitational erosion durability of laminar graphite iron 1is
lower than that of sphersidal graphite iron. The manufacture of cast iron parts

card 1/2

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



) "APPROVED FOR RELEASE: Wednesday, June 21, 2000

CIA-RDP86-00513R00113¢

25528 8/123/61/000/011/0G3/034
Cavitational erosion destruction ... AOOB/AL01

operating under conditions of considerable cavitation from spheroidal graphite
iron (especially alloyed with 1% Ni and 0.28% Mo) leads to a considerable 1ncrease

in the service life of machine parts,
V. Kolesnik

[Abstracter's note: Complete translation]

Card 2/2
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E073/ES535
AUTHOR: Mintsg R. I.. Candidate of Technical Sciences

TITLE: All Union Scientific-Technical Seminar on Improving
the Cavitation Resistance of Components, Sverdlovsk

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
1960, Nr 6, pp 58-60 (USSR)

ABSTRACT: The seminar was held at the initiative of the Problems
Laboratory for Metallurgy at the Ural Polytechnical
Institute imeni 5. M. Kirov jointly with other

organizations. In the seminar representatives of
research establishments and works from Sverdlovsk,
Perm' . Chelyabinsk, Barnaul, Gor ‘kiy, Odessa,
Leningrad, Yer evan, Murmansk, Khar 'kov and other
places participated. This report gives brief summaries
of the following papers which were read:

G. D. Ter-AkopoVv, Candidate of Technical Sciences.
ncavitation failures in hydraulic turbines";

L. I. Ponarskiy, Engineer, "Cavitation in hydraulic
turbines"; M. T. Kurasevich, Engineer, wCavitation
failures in runners of centrifugal pumps"; Marinin,

Card 1/2 Engineer. wcavitation failures in marine propellers";

APPROVED FO :
R RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



CIA-RDP86-00513R00113¢

"APPROVED FOR RELEASE: Wednesday, June 21, 2000

$/129/60/000/06/019/022
E073/E535

All Union Scientific-Technical Seminar on Improving the Cavitation
Resistance of Components, Sverdlovsk

N. N. Ivanchenko, Candidate of Technical Sciences,
"Cavitation failures in diesel engines"; A .P.Chervyakov,
Engineer, "Increase of the cavitation-erosion stability
of jacket and cylinder liners of the diesel engines D6
and D12"; I.N. Bogachev, Doctor of Technical Sciences,
“"Mechanism of the cavitatiomlfailure of metallic alloys
and principle for the selection of such alloys";
R.I. Mints, Candidate of Technical Sciences. "Combatting
cavitation failure by using surface-active additions to
the liquid phase of closed systems"; R.Sh. Shklyar,
Candidate of Technical Sciences, D.D.Slyusareva, Engineer,
and N,N.Syutkin, Engineer, "Structural changes 1in the
initial stages of cavitation failure"; T.M Petukhova,
Engineer, "Influence of the structure on the resistance
to cavitation of bronze"; V.V,Havranek, Candidate of
Technical Sciences and D,.N. Bol'shutkin, Engineer,
“"Cavitation q;gglgpfbf metals, thermal and mechanical
Card 2/2 effects in the cavitation zone'.
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A207/M1 26

AUTHORS ; Bogachev, 1 N., Doctor of Technical Ic:iences, Professor, Mints, R.
) ' Candidate of Technical 3cierces

TITLE On the principle of gelectlon of austenitic steel for partis working
TR under conditions of cavitasional destruction

FERICDICAL: Energetika, nc. 2, 1961, 97 - 10z

TEXT - The authors had previousiy conducted & studv .{ the meta;lographii
1c:;re which led to the derivatior of laws facilitating 'ne sele.tion o{ ;eg .
. a;u s for certain ronditions. The austenite steels are *entatively divi ed i
rading: 2 C it . els _
%6 ngggroups differing from each other by the various resistance tg plas;lc €
the surtace
these steels ig judged Oy the change in
formation. The nature of . dy of this action show-
s .+ cavitational action. A study ol 5 ac
hardriess at different periods cf cav ) his e
2 'r. the destruction of the austenite, ‘ng
ed “hat there wesre variosus features ! B
] features seem '~ be cunnected Wit ne
ifFapent, composition and nature, These ) ne
?;£1§:Zrce Lopnlastlc deformation. The authors give a de*ailed comparison, Tners

ars 4 flgures and 6 Soviet-binc references.

Card 1/2
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S/ 14 3/61/00G/ 002/ 08/ 0k
On tne principle of selection c¢f austen:i-ic steel. . . A207/A126 /

ASE(CTIATION: (lral’skiy politekhnisheskiy ins*itus :meni S. M. Kirova. kafedra —_—
metallovedeniya 1 termoodrabctkl (Thz Urals Polytechnical Institute
imenl S, M_ Kirov, Depar*me-* 7 Metal R tence and ™erma. Prorecaing)

Jaruary #9, 1400
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' $/126/61/011/001/009/019
¢ ¥260 E111/E452

 AUTHORS : Bogachev, I,N., Shklyar, R,Sh,, Slyusareva, L.D..

' Mints, R.I. and Syutkin, N,N. g

" TITLE: Chenge in Structure and Phase Comgogigggp‘of Some

: _Austenitic Steels in the Initial Stages of Cavitation
Failure

PERIODICAL: Fizika melallov i metallovedeniye, 1961, Vol.1ll1l, No.l,
pp.86-93 ‘
TEXT: Bogachev and Mints have previously shown that t

h
resistance to cavitation of austenitic nickel manganesg)zchromium- F\
nickel and chromium-manganese steels{varies greatly (Ref.,1). The !

object of the present work was to study structural changes during
cavitation failure in the surface layers of the austenitic steels
of the following types and compositions (%):

c Ni Mn £Lr

1Kh18N8 {1Xx15H 8 0.12 8.3 0.92 18,05

———— e —

0GLOKRY »6Mwoxd  0.31 0.13 10.30 9.117
%oxg5_ i€ won S 0.40 25,00 0.20 0.13
80Gl4 !, Bor 0.81 1.10 14,50 0.40
Card I?(ﬁ),_ ) o R

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



.......

"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP8-00513R00113¢

L s ’ . I —

89942

$/126/61/011/0G1/009/019
El111/E452

Change in Structure and Phase Composition of Some Austenitic Steels
in the Initial Stages of Cavitation Failure

Specimens were plunged in water after holding for 30 minutes at
1o50°C. After removal of the outer layers, specimens were
subjected to the cavitation action of a magnetostriction vibrator
for 5, 10, 15 and more minutes. Phase composition changes were
qualitatively determined from X-ray patterns obtained from a
polished section. Structural changes were determined from
interference-line width and also changes in shape and dimensions of
individual spots, The back-reflection camera provided three
images of the same interference ring on one film at different
specimen-film distances. Spot dimensions were measured on all
rings in tangential and radial directions with the aid of a

type W3A -2 (IZA-2) comparator, Patterns were obtained from the
same part of 4 given specimen after various treatments, Line width
was measured on patterns obtained separately in chromium radiation
with rotation of both specimen and film. Two of the steels were
also studied electron-microscopically before and after testing for
5 and 10 minutes. The work showed that the austenite lines
obtained exclusively from all specimens before testing were

Card 2/%? : S e e
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.+ Change in Structure and Phase Composition of Some Austenitic Steela;
. in the Initial Stages of Cavitation Failure |

" supplemented in three of the steels by other lines after testing. i ),

',; The transformation of austenite was different in two.steels: in !

' type 1X18H8 (1Kh18N8) the alpha-phase was formed; in type
. 30r'10X9 (30GlOKh9) epsilon-phase was formed as well, This was

' confirmed in the eloctron‘photomtcrographa. In type 40KH25

(40N25) steel the transformation was similar to that in 1Kh18N8 j
[
|

,f: but slower, while in 8ori14 (80G14) only austenite lines were found
., €ven after prolonged specimen treatment, Interference spots

" similar in all four steels, The situation is qualitatively
represented by the authors in terms of changes in the
disorientation angle for individual crystals, In Fig.5, this
angle (minutes) is plotted against treatment time (minutes) for
various crystals of 4ON25 (plot "a") and 80Gl4 (plot "b") steels,
- For all the steels the width of the (311)3 line increased in the !

' . generally survived specimen treatment and spot changes were \«

. first stages of treatment and then became steady, From the
Photometric curve of the (311)5 line dimensions of mosaic blocks
and II type diasturbances were found (as in Ref.2): in the first
Card 3/§
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" Change in Structure and Phase Composition of Some Austenitic Steels
. in the Initial Stages of Cavitation Failure

" few minutes the former decrease rapidly and the latter increase;
the intensity of these effacts being different for the different
steels. The authors conclude that resistance to cavitation
disruption rises when tetragonal martensite, epsilon phase and

. fine carbides are liberated within the austenite grain;

‘' resistance falls when alpha-phase (low in carbon) is liberated
either within or around the grain, There are 7 figures, 2 tables
. and 3 Soviet references.

ASSOCIATION: Ural'skiy politekhnicheskiy institut im. S.M.Kirova
(Ural Polytechnical Institute imeni S,M.Kirov)

SUBMITTED: April 4, 1960

Card 4/5
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e 5/126/61/011/004/009/023
IX.\'L%( usY, 1S3, 2809 £021/E435
AUTHORS : Bogachev, I.N., Mints, R,I.,, Petukhova, T,M. and
D'yakova, M.A.

TITLE! The Influence of Phase Composition and Structure on the
Cavitation Stability of Titanium and 1its Alloys

PERIODICAL: Fizika metallov 1 metallovedeniye, 1961, Vol.ll, No.4,
pp.557-563

TEXT: Testing was carried out on an erosion stand with a
circumferential speed of rotation of the samples of 78 m/sec,

a constant pressure of water 0,28 atm, diameter of Jet 8 mm and
distance 1.8 cm. The cavitation stability was evaluated by the
loss in weight every 5 hours of testing. Alloys with a-phase
structure (commercial Ti type gtv1a (vTip), Ti-3.5 Al,

Ti-2.5 Al-5Sn, Ti-6A1-4V) showed slip iines and twins in the
initial stages. With increase in time, cracks developed along the
twins, the slip lines and along the grain boundaries. Table 1
shows the influence of alloying on the stability of a alloys.
Solid solutions of the p phasec (Ti - 3.25 Al -10.45 Cr - 7.95 Mo -
0.11 Fe and Ti - 9.6 V-2.84 Ai- 3.8 Mn) showed some disintegration
simultaneously in the grain boundaries and in the grains (Fig.2).
Card 1/8

APPR :
OVED FOR RELEASE: Wednesday, June 21,2000  CIA-RDP86-00513R001134/



_ PROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00113¢

21362

s/126/61/011/004/oo9/023
The Influence of Phase ... RO21/E435

Although the § solid solutions were more resistant to cavitation
than the a, they were liable to sudden fracture and were
unsuitable for use in such conditions. Alloys with a
martensitic structure were also tested. The martensitic structure
was produced by fast cooling from the p region. During testing
the a phase was destroyed more uniformly than the a phase.
Disintegration began at the grain boundaries and in the grains at
the boundaries of the martensitic needles. Fig.l shows the
initial stages of cavitation of the a and a -phases. The
martensitic structure has a high resistance to cavitation as shown
by Fig.) where the loss in weight (mg) is plotted against the
time of testing (hours) for the a, a', a ¢ a' and a + B phases of
the same alloy. The presence of a fine acicular martensitic
structure leads to increase in the cavitation stability. The
resistance to cavitation of an alloy consisting of a «+ B was
intermediate between the resistance of a and a', Disintegration
began at the boundaries of the two phases and developed in the
phase which was less stable towards cavitation. A mixture of

f and @« phases was obtained by heat treatment of the

Ti-9.6 V-2.84 A1 -3.8 Mn alloy. The formation of the w phase
Card 2/8
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$/126/61/011/004/009/92%
The Influence of Phase ... E021/E435

led to an increase in hardness frca1 3060 to 495 kg/mm2,
Cavitation caused a network of slip lines as in the case of the
£ phase, The resistance to cavitation of the B + o alloy was
higher than that of the P alloy, but it was liable to sudden
fracture as was the P alloy. Thus the cavitation stability of
titanium alloys depends on the structure and phase composition
and not on the mechanical propertiecs. There are 4 figures,

2 tables and 2 references: 1 Soviet and 1 non-Soviet,

ASS5CCIATION: Ural'skiy politekhnicheskiy institut im. S5.M.Kirova
(Ural Polytechnical Institute imeni S.M.Kirov)

SUBMITTED: July 30, 1960
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| § {ve0 A /BT
AUTHORS. Bogachev, I.N.; Mints, R.I.
TITLE Cavitation resistance of cast austenitic steels
PERIODICAL. Liteyncye proizvodstve, ne 1, 1962, 3C - 32

TEXT. The authors report on tests carried out Lo study +he cavitation
recgistance >»f verious stee. grades. The tesls were rarried out on an impact-
er-si>n swand. The specimen rotation speed was 78 m/sec, the constan® wa“er
pressure being 0.28 atm. The nozzle outlet bore was 8 mm tn Jiameter, while
4istance d = 1.4 cm. The authors polint out that correosion resistance is only
sne pre-requisite of parts operating under cavitation effect. To ensure a high
~avita®i~n resistance, the steel should possess a high resistance to micre-im-
pact actlon, 1ts structure should represent a homogeneonus solid snluticn.  Fer-
rite possesses the 1owest cavitation resistance, while martensite 1s most ~avi- )K/
-ation-resistant. Based on the tests, the 30X10C1G (3NKN10G10) non-nizkel a.a-
stenitic steel has been developed. Steels of this type were {nves+-igated having
the f>ilnwing composition: 0.28 - 0.44% C; T - 16.6% Mn;  9.F - 128 Cry (.38
.o 57% St; 0.011 - 0.041% S; and 2.0l - .032% P. The authcrs show the effe~

A "
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Ss12n/ e e
Tavitatin rezis-c e ¢f Ccas* austenl ¢ steels ACO4/AL 2T

f *re austeniti- nacure cf the steel on the cavitati-n resi{stan e Ly ar. exam-
f.¢ and point out that the 30KhlOGIZ grade steel ensures a more i(n*ensive rard-
e~.ing ~f the surface layer *har the 1XIBHB (1Kh1A<NB) gra-: stee.. I+ 12 svaved
*1a*, generaily, the less stable chrome-manganese auste i1te has a nigher cavi-
taticn resistance, since {t is sublerted *n self-hardening during the :aviva-
“ion process owing to the austenite decomp. sition and the formation =~f{ marter -
zite and the & -phase The test results show that, irn <hocsing cavita®icn-re- £<
zisvant s*eels, preference shculd be given %~ sta: nless, austenitic alioys w!-n
an unstable structure, which are hardened nct on. v by the plastic lef-rmati~n of
‘ne Initlai structure, but by phase ‘rarsf-rmaticr, Tables show the me na, ! oal
propertles of such steels af'er austempering hea' *reatmen:, ejerding o ok
leformaticn temperature and the etfact of te deformation rate o the mechant -
tal preperties of steel with 0 28% ©, 4 8% Mn and 1(.9%% Or The nigher *he
heating temperature and the time of {s-thermic holding, 'he greater tc the for-
ma*l.r «f the o -phase and cartides A table shows the avitat! . reslstar -«

“f 3KhiIGG1O grade steel in comparis-n with otrer grades ma:nuy used {rn ‘tn=
cinztrutticsn of hydraulic macaines. There are 4 figures, 7 *ar_ec and 2 rater.

wroes

Tard 2,7
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- - L1l4/E554
S5
AUTHORS: Bogacuev, 1.5., boor b Tecunical sciences,
Protfessor and Mints, H. , wand idate of Tecanical
deiencen

DIT s Principles amtercyorn, Loee cholse 20 steel for
aydriaulic turbines

PERIODIZCAL: Bnergomishinostroy . fiv): \ oo, =30
PULY GAE: Certinin steels Wit ool anui-corrosive properties,

.

sucn 48 i8-8 cnrome-nioael o Stanaeoe suoel sre . nevertheless,

easily damaged by cavitatlon. M- oarbi le relates the resulty

-

of microscopic iavestigations oL e relat) nonip between tne
scructure of metal and 1ts resiatance Lo civitation, which lead

to tue conclusion tnat im wi.ation MO NOVEIn -00d iti-corrosive
properties, tne suitabic steel spuual witnstand well the micro- //}/
impulsive forces. Therefore :uch otecl will be a aomogeneous '
solid solubtion. The least resixtince Lo cavitation is offered

by ferritic steels and lue Srent by martensite. The most

suitable steels are austenliiic, wuich, ‘n the process of deforma-
tion, nave the propersy of self-Lardening by the copversion of

Card 1/3
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VAUV LINVAY. ,-;/L'u“/f/f,/’/fj

For sxaaple,

4.0.4% carbon

corms martencive nlonsg b Lanes of o aeformstlon whed subjected to
Lisro-impulsive forces and o, ioreiore, woll resistuant LG
cavitation. It is necedonld Yo enc s tne ratio belween Lhe
carvon content d Lae conbent o Lo alloging elements in the
sustenitic steel sucu Gt crbel,osve snoula not bein to form
00 early. Baged on Lhe L0 DL 8 o astenibic steel
gesignated A0 X100 hohale 1iC) i ievyoiopued CORDAINING about /
0.3%% carvon, ind oyl aantnd r cnrowe and o nansnese. 'his
steel is lesc staole tud M s -l EeL ateel o it
spnerefore nas yreale. G lionaraentr oo prwpurtles. instead of
wearing by pivving and o trosta OF i, :0viual pits, the new
soeel weirs uniformly over tae ano.e wurface. 10 withstand

cavivation, tne gtecl snouls ot orn1y defora plas

cavivation, obut also the
sustenite should decompose
exact cnemical analysis of
9-10% Cr, 9-10% ln, C.3-0.5n 51,
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AUTHORO S Khonus ko, F.A., and Mints, 1.
S SN The Jduevelopment of a cavitationproof surfacing me thod
prtTuDICAL: Avtomaticheska)a svarka, no. 7, 1962, B1-+7

.7 The sethod consists in surfacing plain gteel with austenitae nickel-free
3eX10F10 (SOKthGlG) steel Lighly resistant to cavitation. This nev steel was

developed by 1.N. Bogachev and Mints in order to find a steel resistant to the me-
chanical effect of microimpact; it proved to be the best of all other grades rried

in experinents. Experimental surfacing consisted 1n depositing various steeiu oR

phatces o Cr .3 (St.J) steel by submerged~arc d.c. welding with reverse polarity,

using cold-rolled or cast electrode tape, OF powder wire and pumiceous AH-20 (AN-20)
flux. Heat-treated 30Kh1CGl0 specimens last only 5 mg weight in © hours in impact-
eriosion testis, compared to 377, 440 and 610 mg,using 3 other steels; 30Kh10G10

coatings had 7-& times better cavitation resistance than coatings of other types of
metal used for water turbinec. 30Khl0Gl0 coatings with 200 HB resisted cavitation
better than 4Xl3(4Kh13) coatings with 540 HD; the latter have to be quenched, and // ;

it is difficult to do this with complex parts, such as curbine blades. The optimum
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T.e Jeveloprent of @ +oevrnen

cowposition for the tape electrode is 0.34% C, 12.16% Mn, <.31% Si, and 14 .04 or.
“he Institut olektrosvarki in. Yo.0. Patona (BElectric Welding Institute im. Ye.0
satorn) and the TsKTB of the Odesskiy sovrarkhoz (Odessa Sovnarkhoz) succeeded in
sroducing electrole tapc by continuous rolling from liquid netal, and tested the
tapc ir laboratory experiments with pumiceous AN-26, RH-2E (AN-26) and AH-60 (AN-60)
fluxes. Mell shaped beads were obtained with 750-800 amp, 26-30 v arc, and 9 m/hr
welding speed, and the AN-2F flux proved to be the best. Conclusions: (1) 3OKh10G1O
coatinzs have sufficiently high mechanical and satisfactory technological properiies;
-l.c steel may be used for bimetal parts operating under conditions promoting cavita-
tion; (2) automatic surfacing technology has been developed; (3) the 30kh10G10

steel has a high cavitation resistance and ought to be used widely in hydraulic
.acihinery. The 1ife of water turbine blades can be greatly extended by surfacing
with this steel, and nickel can be gsaved. There are 7 figures and © tables.
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oo Jdevelopment of a

WooclATION . ordena Truldovo o hrasnoro Znanena Institut elekurosvarky am,
{0, Parona o Uss (Blectric Welding Institute "Order of tne Red
Banner of Labor™ im. Ye.Q. Paton, AS UkrssR) (F.A. Khomus'ko);
Ural'skiy politckhnicheskiy institut im. S .M Kirova (Ural Poly-
technic Institute im. S.M Kirov) (R 1 Mints)

SUBNITTID: February 9, 1962
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3/126/62/013/003/006/023
Elll/E“}S

AUTHORS’ Mint,. R‘.Io' Gorbach' VaGa

TITLE: Influence of phase work hardening on the durability
of austenitic steels under the influence of micro
impacts

PERIODICAL: Fizika metallov i metallovedeniye, V.13, no.J3, 1962,
365-370

TEXT: Micro impact produces localization of the individual act
of deformation in a volume commensurate with the size of the grain
and its boundaries or with that of the separate structural
components, In the present work the authors have studied the
durability of the following steels under micro impact during
cavitation. '

Fe: 28.7% Ni, 0.05% Cj;

Fe: 20.5% Ni, 2.22% Cr, 0.6% C , 0.45% Mn, 0.50% Sij;

Fe: 18.0% Ni, 2.08% Cr, 2.07% 0.38% C, 0.47% Mn;

Fe: 30.0% Ni, 0.87% Be, 0.05%

To effect recrystallization of austenite and standardize grain
size in all the alloys, the billets were heat treated and then

Card 1/3
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s/126/62/o13/003/oo6/023
Influence of phase work ... E111/E435

subjected to one cycle of phase work hardening by cooling in

liquid nitrogen after hardening and slowly heating to the

temperature of the reverse martensite transformation. Specimens
were machined from the billets for mechanical tests, the micro
impacts were produced hydraulically in an impact-erosion test
machine, the specimens were rotated at 78 m/sec and ‘'he relative
durability was estimated by the weight-loss method {average for

4 gpecimens). The results show that phase work hardening of
high-nickel austenitic alloys increases their durability under

micro impact conditions by a factor of 10 to 12. Their

durability nevertheless remains on the level of type 1X18H8

(1Kh18N8) steel. Phase work hardening also affects all

mechanical properties; tensile strength and yield point, hardness

etc increase 2 to 3-fold reaching levels equal or higher than

those for type 30X10('10 (30Kh10G10) steel. However, because the
austenite solid solution is iron-nickel, the resistance to micro
impacts will remain below that of the steel 30Kh10G10, in spite of
the high mechanical properties. The authors conclude that the K
nature of the austenite solid solution has a decisive effect on J

Card 2/3
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the resistance to micro impact. There are 5 figures and
S tables.

ASSOCIATIONS: Ural'skiy politekhnicheskiy institut im. S.M.Kirova
(Ural Polytechnical Institute imeni S.M.Kirav)
Institut fiziki metallov AN SSSR
(Institute of Physics of Metals AS USSR)

SUBMITTED: June 24, 1961
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s/1é6/62/o13/003/01o/023
E111/E435

AUTHORS Mints, R.I., Bogachev, I.N.

TITLE: Hardening of solid solutions based on iron during
local loading

PERIODICAL: Fizika metallov i metallovedeniye, v.l3, no.3, 1962,
399-405

TEXT: It is known that under the given conditions, phase and
structural changes greatly affect the resistance of austenitic
alloys to concentrated impact and micro impact loading. In the
present investigation, hardening during local static and impact
loading of austenite, ferrite, martensite and e-phase was studied.
The range of compositions covered, in addition to armco irom, was!
0.03 to 0,38% C, traces to 37.8% Mn, traces to 0.,27% Cr,

traces to 36.4% Ni, 0.17 to 0.58% si, 0.01 to 0.17% P,

0.007 to 0,030% S. Local static loading was carried out on a
Brinell test machine (sphore diameter 5 mm, load 750 kgl.
Concentrated impact was delivered by a 6 kg weight sharpened to
60° falling through a height of 0.5 m. Micro impact was
obtained by means of a hydraulic micro-erosion test stand

card 1/3
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Hardening of solid solutions ... E111/E435

(specimen revolved at a velocity of 78 m/sec, jet pressure 0.28 atm,
nozzle diameter 5 mm). After annealing and water quenching

(to obtain the required range of phases) the specimens were
tested, Hardening was studied by microhardness measurements on
metallographic polished sections. It was found that all the
solid solutions are only slightly and similarly hardened by local
static loading but, under local impact and micro impact loading,
show a considerable and different tendency to hardening. The
low-carbon austenitic nickel and manganese alloys showed this
effect; the differences are due to the nature of the plastic
deformation and of the solid solution (i.e. nickel or manganese
austenite)., The martensite and ¢-phase formed in the course of
plastic deformation can harden spontaneously which leads to
general hardening of the corresponding alloys. The formation of
e-phase as a result of solid-solution decomposition during plastic
deformation, brought about by local impact and micro impact
loading, produces greater hardening of the alloy than when

e-phase is formed through heat treatment, The hardening of
alloys by plastic deformation is due to the plastic deformation of

Card 2/3
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the solid solution, phase changes during the decomposition of the
solid solution and hardening of the new phase formed as a result
of this decomposition. The extent to which each factor
contributes to the general ability of the alloy to harden

depends on the nature of the solid solution and loading.

There are 8 figures and 1 table.

ASSOCIATION: Ural'skiy politekhnicheskiy institut im. S.M.,Kirova
(Ural Polytechnical Institute imeni S.M.Kirov)

SUBMITTED: March 17, 1961 (initially)
October 25, 1961 (after revision)
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AUTHORS ¢ Minta, H.I., and orhach, V.G.
TITLE: " Influence ot nickel on the resistance of austenitic
steels to cavitation
FERIUDICAL: Fizika metallov 1 metallovedeniye, v. 1, no.b, 19b<,
B1l4-819
TLXT: NVickel austenite has a low resistance to micro-impact;
1t depends on composition and 1s not 1improved by various forms of
treatment, The effect of nichel 1s linked with both the stabilaty
e of the austenite and the nature of the plastic deformation of the

sub-grains, The object of the present work was to study the
\ntluence of these factors on tne stabailaty and strengthening ot
austenitic steels under micrao-unpact. The range of compositions
tested was (%): 0.28-0.87 Cj G.6-30.0 Mn; 2.25-12.6 Cr;
U.04-21,0 Ni; the martensite-point values ranged from -20 to

-1%0 ’c. The steels tall into two groups: 1) those nominally
unstable, with martensite points above =70 °c; 2) those nominally
stable with martensate points -90 °c and below. There is a
correlation between the micro-impact resistance and the martensite-
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Int luence ot nickel on the ELL1/EL51

polnt value only for steels within the same group, but not between
those 1n diffrerent groups, thouse unstable having the higher
resistance, The position ol the martensite point alone 1s an
insutticient indication of the 1mpact resistance, The 1mportant
factor 1s the nature ¢! the alloy solid solution., 1In general the
stability and strengthening of manganese and chromium-manganese
steels 1s superior to that of nickel and chromium-nickel steels,
irrespective of the position of the martensite point.

There are 7 faigures and 1 table,

ASSOCILATION: Ural'skiy politekhnicheskiy 1nstitut im, S,M. Kirova
(Ural lolytechnical Institute 1meni S5.M. Kirovj),

Institut f1ziki metallov AN SSSR
{Institute of Physics of Metals, AS USSR)

SUBMITTED : May 14, 1962
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: mhinemused,with ‘e water presoure of 0.28 atm, Under all types of
.1oads,  G38. showed greater strain hardening. In the static tensile test,

" necking down and fracture occurred Jn N36 at elongation of 25% 6%,
" respectively, and ‘in 638, at 31% and 39%. Local lcading incressed the
hardness -of ‘G308 by as much as 170 H sub B (static) and 210 H sub B

B (dynamic)';'-'fqrimﬁthé‘:esp"ective'figbres were 95 and 100 H sub B.

. Locally loaded specimens of G38 were strain herdcned through the eatire

- thickness, but those of N36, only to a depth of 3 to 3.5 mm. Locel -

" Joads produced maximm strain hardening yrecisely at the surface. In

" the-case ‘of rapid-impact loadirg, the increase in herdness in the

. immediate vicinity of the pierced hole wes 250 H gub B in the cese of

© . 7G36-and 100 K sub B.for N36. Although, under conditions of microimpact, these

" 'ateeln are ‘not erosion resistant, ‘considerable strengthening tekes place, more

7o' - {ntensively. in @38 than in N36, the difference being grester at the surface.

: _’.mm_l'og.raphic examination of N36 specimens ofter microimpact revealed e

- displacement of {ndividual grains, viscous intregramiles microflow nesy

" . the grain boundaries, and wavy traces ct plestlc aaformation, wherees In

/(38 the deformation was no5 locelized in the boundgery 0ed, being moe
_uniform, es.indicated by straight slip linez. 1t s concludsd that the
-difference xn_;the.,etmin-hurdening hehavior of these piccls cannot be
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Cavitational resistance of austenitic ferrite steel.
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ACCESSION NR: AP3002844% S/O126/63/015/006/0860_/0866 é

AUTHORS: Chumakova, L, D.; Bogachev, L. N.; Shklyar, R, Sh; Mints, R. L.

Y
of

6 — —
TITLE: Phasal and structural changec‘ in the surface layer of austenite alloys
at the Initlal stage oF the cavitatlon effect /

SOURCE: Fizika mctallov i metallovedeniye, v. 15, no. 6, 1963, 860-866

TOPIC TAGS: cavitation effect, austenite alloy , Ni, Mn, phasal change ,
structural change 1 E

ABSTRACT: Structural change in the surface layer O austenitic Niq‘and Mn alloys
subjected to minute i.m?cts are studied by x-rays.)® It was established that the
cavitation effect results in the increase of submicroscopic nonhomogeneity of
intragranular structure and in a partial decomposition of austenite. Depending
on their chemical composition, the manganese samples showed a partial decomposi-
tion of austenite and the formation of £ -phase or of &£-phase and martensite.
The Ni samples showed decomposition of a small amount of austenite and the forma-
tion of marteasite. The conversions 7~ == £ in the G30 alloy and 77 & € —> =4
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in the Qgéla\ateel harden the alloys and increase their resistance to cavitational
destruction. The high resistance of the stable manganese austenite 40630 to the
impacts proves that phasal transformations are not the only factors determining
the high stability of alloys with respect to the cavitation effect., Orig. art.
hag: 1 table, 3 graphs, and 2 photographs,

ASSOCIATION: Ural'skiy politeknicheskiy institut im, S. M. Kirovs {Ural Poly-
~~ technic Institute) ]

SUBMITTED: 310ct62 DATE ACQ: 23Julé3 ENCL: 00
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BOGACHEV, I.M.; LITVINOV, V.S.; MINTS, R.I.
Characteristics of the plastic deformation of austenitic marganese

L:59%mb02 O
e:zc; nickel alloys. Fiz. met. 1 metalloved., 16 no j(MIRA 16212}

1. Ural'skiy politekhnicheskliy tnstitut imeni S.M.Kirova.
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